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1.0 INTRODUCTION 

April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Acute and chronic whole effluent toxicity tests were conducted using effluent samples collected 

from Shell Harbor Island Oil Refinery in April 2008. Acute bioassays were conducted using the 

test organisms Menidia beryllina (inland silverside) and Americamysis bahia (a mysid shrimp and 

formerly known as Mysidopsis bahia). Chronic testing was conducted using A. bahia and 

Atherinops affinis (Pacific topsmelt). Testing was performed at Nautilus Environmental's 

Washington Laboratory located in Tacoma, Washington. 

2.0 METHODS 

2.1 Sample Collection and Transport 

Effluent samples were collected into HDPE cubitainers by PES Environmental personnel. The 

samples were packed in coolers containing ice and transported to Nautilus the days of 

collection. Appropriate chain-of-custody procedures were employed during collection and 

transport. 

2.2 Sample Receipt 

Nautilus staff checked the samples immediately after arrival at the laboratory and verified they 

were in good condition and matched information provided on the chain-of-custody forms. 

Receipt temperatures were measured and recorded on the chain-of-custody form for each 

sample. Standard water quality parameters consisting of dissolved oxygen (DO), pH, 

conductivity, alkalinity, hardness, total chlorine, and total ammonia were measured and 

recorded on a sample check-in sheet provided in Appendix F. Samples were stored at 4°C in 

the dark until used for testing. 

2.3 Test Methods 

Acute toxicity tests were conducted using M. ben;llina and A. bahia according to procedures 

presented by USEP A (2002a). Chronic toxicity tests were conducted according to USEP A 

(2002b) procedures for A. bahia and USEPA (1995) procedures for A. affinis. Test methods are 

summarized in Tables 1 through 4. The methods are the most recently published EPA methods. 

Nautilus Environmental 
Washington Laboratory 
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April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Table 1. Summary of methods for the 48h Americamysis bahia acute survival test. 

Test initiation date and time 4/15/2008; 1430h 
Test termination date and time 4/17/2008; 1400h 
Test organism Americamysis Bahia 

Aquatic BioSystems; Fort Collins, CO 
4 days post hatch 
48 hours with solution renewal at 24 hours 

Test organism source 
Test organism age 
Test duration 
Feeding Artemia nauplii during holding time and 2 hours prior to 

solution renewal 
Test chamber 
Test solution volume 
Test temperature 
Dilution water 
Salinity 
Test concentrations (% sample) 
Number of organisms/ chamber 
Number of replicates 
Photoperiod 
Aeration 
Test protocol 
Test acceptability criterion for controls 
Reference toxicant 

250 mL plastic cup 
200mL 
25 ± 1°c 
Crystal Sea Marine Mix artificial seawater 
30± 2 ppt 
100, 50, 25, 12.5, 6.25, laboratory control 
10 
4 

16 hours light/8 hours dark 
None 
EPA-821-R-02-012 
;;: 90% survival 
Copper chloride 

Table 2. Summary of methods for the 96h Menidia beryllina acute survival test. 

Test initiation date and time 4/15/2008; 1340h 
Test termination date and time 4/19/2008; 1330h 
Test organism Menidia beryllina 

Aquatic Biosystems; Fort Collins, CO 
10 days post hatch 
96 hours with solution renewal at 48 hours 

Test organism source 
Test organism age 
Test duration 
Feeding Artemia nauplii during holding time and 2 hours prior to 

solution renewal 
Test chamber 
Test solution volume 
Test temperature 
Dilution water 
Salinity 
Test concentrations (% sample) 
Number of organisms/ chamber 
Number of replicates 
Photoperiod 
Aeration 
Test protocol 
Test acceptability criterion for controls 
Reference toxicant 

Nautilus Environmental 
Washington Laboratory 

1 L glass jar 
250mL 
20 ± 1°c 
Crystal Sea Marine Mix artificial seawater 
30 ± 2 ppt 
100, 50, 25, 12.5, 6.25, laboratory control 
10 
4 
16 hours light/8 hours dark 
None 
EPA-821-R-02-012 
;;: 90% survival 
Copper chloride 
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April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Table 3. Summary of methods for the Americamysis bahia 7-day survival and growth test. 

Test initiation date and time 4/15/2008; 1500h 
Test termination date and time 4/22/2008; 1530h 
Test Type Static renewal 
Endpoint Survival and growth at 7 days 
Test organism 
Test organism source 
Test organism age 
Feeding 
Test chamber and solution volume 
Test solution volume 
Test temperature 
Dilution water 
Salinity 
Test concentrations (% sample) 
Number of organisms/ chamber 
Number of replicates 
Photoperiod 
Aeration 
Test protocol 
Test acceptability criteria for controls 
Reference toxicant 

Americamysis bahia 
Aquatic BioSystems; Fort Collins, CO 
7 days post-hatch 
Artemia nauplii, twice daily 
250 mL plastic cup 
200mL 
26±1°C 
Crystal Sea Marine Mix artificial seawater 
30 ± 2 ppt 
100, 50, 25, 12.5, 6.25, laboratory control 
5 

8 

16 hours light/8 hours dark 
None 
EPA-821-R-02-014 
~ 80% survival; average dry weight~ 0.20 mg 
Copper chloride 

Table 4. Summary of methods for the Atherinops affinis 7-day survival and growth test. 

Test initiation date and time 4/15/2008; 1530h 
Test termination date and time 4/22/2008; 1545h 
Test Type Static renewal 
Endpoint Survival and growth at 7 days 
Test organism Atherinops affinis 
Test organism source Aquatic BioSystems; Fort Collins, CO 
Test organism age 10 days post-hatch 
Feeding Artemia nauplii, twice daily 
Test chamber 1 L plastic cups 
Test solution volume 500 mL 
Test temperature 20 ± 1 °C 
Dilution water Crystal Sea Marine Mix artificial seawater 
Salinity 30 ± 2 ppt 

Test concentrations(% sample) 
Number of organisms/ chamber 
Number of replicates 
Photoperiod 
Aeration 
Test protocol 
Test acceptability criteria for controls 
Reference toxicant 

Nautilus Environmental 
Washington Laboratory 

100, 50, 25, 12.5, 6.25, laboratory control 
5 

5 

16 hours light/8 hours dark 
None 
EPA-600-R-95-136 
~ 80% survival; average dry weight~ 0.85 mg 
Copper chloride 
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3.0 RESULTS 

April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Details of standard water quality measurements conducted upon receipt of samples are 

provided in Table 5. 

Table 5. Sample information. 

Sample ID WetTest-1-041408 WetTest-2-041608 WetTest-3-041808 

Nautilus Log-In Number 08-115 08-120 08-124 

Collection date and time 4/14/2008;0830h 4/16/2008; 0730h 4/18/2008; 0845h 

Receipt date and time 4/14/2008;0940h 4/16/2008;0840h 4/18/2008; 1115h 

Receipt temperature (0 C) 9.5 8.0 8.7 

Dissolved oxygen (mg/L) 6.5 7.6 9.1 

pH 7.00 7.00 7.00 

Conductivity (µS/ cm) 71 50 53 

Hardness (mg/L CaCO3) 36 24 36 

Alkalinity (mg/L CaCO3) 28 20 24 

Total Chlorine (mg/L) 0.05 <0.03 <0.03 

Total Ammonia (mg/L) <1.0 <1.0 <1.0 

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for A bahia 

and M. ben;llina, respectively. Results are summarized in Table 6. There was no toxicity in any 

of the test concentrations for either of the acute tests. 

Table 6. Summary of results for the acute toxicity tests. 
Species Concentration Percent Survival NOECa LOECb 

(%) (% effluent) (% effluent) 

A. bahia 0.0 92.5 100 >100 
(mysid shrimp) 6.25 100 

12.5 97.5 
25 97.5 
50 100 

100 97.5 

M. beryllina 0.0 100 100 >100 
(silverside 6.25 100 
minnows) 12.5 97.5 

25 97.5 
50 100 

100 100 

aNo Observed Effect Concentration, bLowest Observed Effect Concentration 

Nautilus Environmental 
Washington Laboratory 

LCso 
(% effluent) 

>100 

>100 
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April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Results for the chronic toxicity tests are summarized in Table 7. The A.bahia and A. affinis tests 

involved a 7-day static-renewal exposure to the effluent. The endpoints for these tests were 

survival and growth ( evaluated on the basis of dry weight divided by initial count) at the end of 

the 7-day exposure. 

No statistically significant difference in response occurred in any concentration relative to 

control data for either survival or growth, including the acute and chronic critical effluent 

concentrations (ACEC and CCEC) of 100 percent sample. 

Table 7. Summary of results for the chronic toxicity tests. 

Test Species Endpoint NOECa 

A. bahia (mysid shrimp) 

A. affinis (topsmelt) 

Survival 
Growth 

Survival 
Growth 

(% effluent) 

100 
100 

100 
100 

aNo Observed Effect Concentration, b Lowest Observed Effect Concentration 

4.0 QA/QC 

LOECb 
(% effluent) 

>100 
>100 

>100 
>100 

The samples were received in good condition and within the temperature range specified by 

WDOE (2005). The toxicity tests met all acceptability criteria for performance of control 

organisms. There were no deviations from the protocols and all water quality parameters 

remained within the ranges specified in the corresponding test methods throughout the tests. 

Results for the reference toxicant tests used to monitor laboratory performance and test 

organism sensitivity are summarized in Table 8. The results for the reference toxicant tests fell 

within the acceptable range of mean ± two standard deviations of historical test results, 

indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients 

of variation (CV) for the tests are also shown in the table. 

Nautilus Environmental 
Washington Laboratory 
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April 2008 Whole Effluent Toxicity Testing 
Shell Seattle Terminal; Harbor Island 

Table 8. Reference toxicant test results. 

Species Date initiated Endpoint ECso Acceptable Range CV 
{µg/L coeeer} {µg/L coeeer} (%) 

A. bahia 4/8/2008 48h Survival 535 31.2-817 46.3 

M. benJllina 4/15/2008 96h Survival 203 35.8-428 42.3 

A. bahia 4/15/2008 7dSurvival 371 130-467 28.3 

A. bahia 4/15/2008 Growth 269 143-376 22.5 

A. affinis 4/23/2008 7d Survival 61.9 36.0-144 30.0 

A. affinis 4/23/2008 Growth 63.2 33.2-154 32.3 
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Appendix A 

Americamysis bahia (Mysid Shrimp) Acute Toxicity Test 

Statistical Summaries and Raw Bench Sheets 
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CETIS Summary Report 

Mysid Acute 

Test Run No: 17-6435-3823 Test Type: 

Start Date: 15 Apr-08 14:30 Protocol: 

Ending Date: 17 Apr-08 14:00 Species: 

Duration: 48h Source: 

Sample No: 16-4889-0766 Code: 

Sample Date: 14 Apr-08 08:30 Material: 

Receive Date: 14 Apr-08 09:40 Source: 

Sample Age: 30h (9.5 °C) Station: 

Comparison Summary 

Analysis No Endpoint 

18-8933-1854 48h Survival Rate 

48h Survival Rate Summary 

Cone-% Control Type Count Mean 

0 Dilution Water 4 0.925 

6.25 4 1 

12.5 4 0.975 

25 4 0.975 

50 4 1 

100 4 0.975 

48h Survival Rate Detail 

Cone-% Control Type Rep 1 Rep2 

0 Dilution Water 1 0.9 

6.25 1 1 

12.5 1 1 

25 1 1 

50 1 1 

100 1 1 

000-089-163-2 

Survival (48h) 

EPN821/R-02-012 (2002) 

Americamysis bahia 

Aquatic Biosystems, CO 

08-115 

Oil Refinery Effluent 

Shell Seattle Terminal (WA0001791) 

NOEL LOEL TOEL 

100 > 100 N/A 

95% LCL 95% UCL Min 

0.906 0.944 0.9 

1 1 1 

0.956 0.994 0.9 

0.956 0.994 0.9 

1 1 1 

0.956 0.994 0.9 

Rep3 Rep4 
0.9 0.9 

1 1 

0.9 1 

0.9 1 

1 1 
0.9 1 

CETIS™ v1.6.3revG 

Report Date: 24 Apr-08 16:38 (p 1 of 1) 

13-7821-8532/0804-T022 Link/Link Code: 

Nautilus Environmental WA 

Analyst: Mary Ann Rempel-Hester 

Diluent: Artificial Saltwater 

Brine: Crystal Sea Marine Mix 

Age: 4d 

Client: 

Project: 

PMSD Method 
7.84% Steel Many-One Rank Test 

Max Std Err Std Dev CV% Diff% 
1 0.00913 0.05 5.41% 0.0% 

1 0 0 0.0% -8.11% 

1 0.00913 0.05 5.13% -5.41% 

1 0.00913 0.05 5.13% -5.41% 

1 0 0 0.0% -8.11% 

1 0.00913 0.05 5.13% -5.41% 

Analyst: ~'AL-- QA: \.£j 
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Client: ~ -~4A~ ~~~ 
Sample ID:T~=:1=1 () 

Test# Qffo'i-TOJJ, 

Cone. Number of 
Live Organisms 

Saltwater Acute 
48 Hour Toxicity Test Data Sheet 

Nautilus Environmental 

Dissolved Oxygen 
mQ/L 

Start Date & Time: 'tJJS}og / 't 3D 
End Date & Time: L./~~ «-#00 
Test Organisms: A ;: tr'• M,4 

Salinity 
>t 

Temperature Mean 
•c Percent 

J--~---.-. --11,i----:--+----:--'--+.....:..;."-"'---+---11 1 Fin. lnit. Survival 
24 24 

as 

~ 

00 

Technician Initials 

Dilution Water Batch #: A~bl O c1,3 

Comments: O hrs: 
24 hrs. 
48 hrs. 

Sample Description: 

Organism source: Al3s 
Date Received: ___,_~'t:;:/i.;,~-"/1~()_-=-S_-----
Date of Hatch: 1f7Jf/of; ---'-'~'-'--=------

QA check: t.eS -----

Nautilus Environmental 
5009 Pacific Hwy. E. Suite 2 
Tacoma, WA 98424 
(253) 922-4296 
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AppendixB 

Menidia beryllina (Silverside Minnows) Acute Toxicity Test 

Statistical Summaries and Raw Bench Sheets 
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CETIS Summary Report 

Inland Silverside 96-h Acute Survival Test 

Test Run No: 14-3472-2709 Test Type: 

Start Date: 15 Apr-08 13:40 Protocol: 

Ending Date: 19 Apr-08 13:30 Species: 

Duration: 96h Source: 

Sample No: 16-4889-0766 Code: 

Sample Date: 14 Apr-08 08:30 Material: 

Receive Date: 14 Apr-08 09:40 Source: 

Sample Age: 29h (9.5 °C) Station: 

Sample Renewals 

Renewal Sample Code Sample Date 

1 08-120 16 Apr-08 07:30 

Comparison Summary 

Analysis No Endpoint 

20-9210-5213 96h Survival Rate 

Test Acceptability 

Survival (96h) 

EPA/821/R-02-012 (2002) 

Menidia beryllina 

Aquatic Biosystems, CO 

08-115 

Oil Refinery Effluent 

Shell Seattle Terminal (WA0001791) 

Receive Date Renewal Date 

16 Apr-08 08:40 17 Apr-08 12:00 

Report Date: 24 Apr-08 16:45 (p 1 of 1) 

01-2011-1304/0804-T021 Link/Link Code: 

Nautilus Environmental WA 

Analyst: Mary Ann Rempel-Hester 

Diluent: Artificial Saltwater 

Brine: Crystal Sea Marine Mix 

Age: 10d 

Client: 

Project: 

Temp •c 
8 

NOEL LOEL TOEL PMSD Method 

100 >100 N/A 5.6% Steel Many-One Rank Test 

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision 

20-9210-5213 96h Survival Rate Control Resp 1 0.9- NL Yes Passes acceptability criteria 

96h Survival Rate Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 

0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0% 

6.25 4 1 1 1 1 1 0 0 0.0% 0.0% 

12.5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5% 

25 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5% 

50 4 1 1 1 1 1 0 0 0.0% 0.0% 

100 4 1 1 1 1 1 0 0 0.0% 0.0% 

96h Survival Rate Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 

0 Dilution Water 1 1 1 1 

6.25 1 1 1 1 

12.5 1 0.9 1 1 

25 1 1 0.9 1 

50 1 1 1 1 

100 1 1 1 1 

000-089-163-2 CETIS™ v1.6.3revG Analyst: ~ QA: I e..S 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Client: '5!,,tt;(I - ~- l<ota.vJ 
Sample ID: WET Tl~-(-+~'fO<( 

Test# ()W4-T021 
Nautilus Check-In#: 0% - 1/5 

D.O. 
Sample 

C~n~f l~t., . j · I --1 I - f - I I --1 - I I I 
(mg/L) 

Fin. I lnit. Fin. it. 

,,J 11. 
-z,_8 11. 

12..6 
VJ 

Sample 
Cone. or% 

SampleUsed:~ 0~~115 I -v )g,Q I 
1~0.2. 

Dilution Water Batch #: Q2Q._A5J1J 

Test Temperature 
0 

Sample Description: ------------------Comments: --~-----------------
QA Check: _1=1=---

96 Hour Toxicity Test Data Sheet 
Saltwater 96-hr Acute with Renewal 

Start Date & Time: L/JZ V8 /31/~ 
End Date & Time: 4 t 

--r'""---"'--1,U,l--L>,,r...J.><-. 

Test Organism: rl.At?Midra le~ I! ivw, 

Number of 
Sample Rep Cont Live Organisms 

Cone. 0(%) # # 0 24 48 72 
t .nl\.{ 1 r7 ,1) In 0 ID 

2 Pi /0 (() 10 10 
3 q /0 Iv 10 ,o 
4 1.. /f) /() JC) 10 

w. Z'S 1 /1) [0 ro 0 ID 
2 ff/ /1) to IO ID 
3 ;L3 ff) (0 0 10 
4 If lD In (1 10 

IZ-5 1 fl; JO ,n h 10 
2 22- {D q , 

CJ 
3 lo ,n IV a /0 
4 ZJf 'f) fl) () /0 

Z,5 1 /7 r0 lo 0 lb 
2 1 10 ID la lb 
3 ~ /() /() a ID 
4 71 {O ( {) 10 ID 

f;f) 1 l<t ,0 ID 0 ID 
2 ~ iO /0 0 ID 
3 J./. 10 In (j JO 
4 ti.I- IO ff) 0 JI) 

//'Jf> 1 ,, 10 10 0 JO 
2 ?O lO rn C, ID 
3 I ln ,o /() d ID 
4 ' 10 ID 10 10 

Tech. Initials ,~ (fi>J ,t- ua 

96 

lo 
ln 
lo 
lb 
lo 
to 
ln 
17.> 

lo 
CJ 
to 
lD 
In 

to 
'f 
tr> 
ID 
lo 
ID 
tD 
lt> 
In 
to 
JO 
Df/ 

Organism Source: AB$ 
Date Received:--~"-T½~;;;...,1ol1---i....--------

Date of Hatch: 7 o{ ---4-/-..J-f.-'<-ll.-----------
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AppendixC 

Americamysis bahia (Mysid Shrimp) Chronic Test 

Statistical Summaries and Raw Bench Sheets 

HI-SHELL001104



CETIS Summary Report 

Mysidopsis 7-d Survival, Growth and Fecundity Test 

Test Run No: 09-1196-4196 Test Type: Growth-Survival-Fee (7d) 

Start Date: 15 Apr-08 15:00 Protocol: EPN821/R-02-014 (2002) 

Ending Date: 22 Apr-08 15:30 Species: Americamysis bahia 

Duration: 7d 1h Source: Aquatic Biosystems, CO 

Sample No: 16-4889-0766 Code: 08-115 

Sample Date: 14 Apr-08 08:30 Material: Oil Refinery Effluent 

Receive Date: 14 Apr-OB 09:40 Source: Shell Seattle Terminal (WA0001791) 

Sample Age: 31 h (9.5 °C) Station: 

Sample Renewals 

Renewal Sample Code Sample Date Receive Date Renewal Date 

Report Date: 24 Apr-OB 16:31 (p 1 of 2) 

20-9971-5598/0804-T023 Link/Link Code: 

Nautilus Environmental WA 

Analyst: Mary Ann Rempel-Hester 

Diluent: Artificial Saltwater 

Brine: Crystal Sea Marine Mix 

Age: 7d 

Client: 

Project: 

Temp•c 

1 08-120 16 Apr-08 07:30 16 Apr-08 08:40 17 Apr-08 12:00 8 

2 08-124 18 Apr-08 08:45 18 Apr-08 11 :45 19 Apr-08 12:00 8.7 

Comparison Summary 

Analysis No Endpoint NOEL LOEL TOEL PMSD Method 
11-5199-8580 7d Survival Rate 100 > 100 NIA 9.77% Steel Many-One Rank Test 
06-4799-0208 Mean Dry Biomass-mg 100 > 100 N/A 20.1% Steel Many-One Rank Test 

Test Acceptability 

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision 

11-5199-8580 7d Survival Rate Control Resp 1 0.8- NL Yes Passes acceptability criteria 
06-4799-0208 Mean Dry Biomass-mg Control Resp 0.306 0.2- NL Yes Passes acceptability criteria 
06-4799-0208 Mean Dry Biomass-mg PMSD 0.201 0.11 - 0.37 Yes Passes acceptability criteria 

7d Survival Rate Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV¾ Diff% 

0 Dilution Water 8 1 1 1 1 1 0 0 0.0% 0.0% 

6.25 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 5.0% 

12.5 8 1 1 1 1 1 0 0 0.0% 0.0% 

25 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 2.5% 

50 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 2.5% 

100 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 5.0% 

Mean Dry Biomass-mg Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 

0 Dilution Water 8 0.306 0.283 0.329 0.23 0.44 0.0114 0.0623 20.3% 0.0% 

6.25 8 0.286 0.269 0.302 0.232 0.338 0.00804 0.044 15.4% 6.69% 

12.5 8 0.326 0.31 0.341 0.276 0.388 0.00735 0.0402 12.4% -6.29% 

25 8 0.342 0.326 0.359 0.242 0.384 0.00801 0.0438 12.8% -11.8% 

50 8 0.376 0.344 0.408 0.284 0.536 0.0158 0.0867 23.1% -22.8% 

100 8 0.3 0.294 0.306 0.272 0.322 0.003 0.0164 5.47% 2.04% 

000-089-163-2 CETISTM v1 .6.3revG Analyst:- QA: 
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CETIS Summary Report Report Date: 24 Apr-08 16:31 (p 2 of 2) 

Link/Link Code: 20-9971-5598/0804-T023 

Mysidopsis 7-d Survival, Growth and Fecundity Test Nautilus Environmental WA 

7d Survival Rate Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep 5 Rep6 Rep7 Reps 

0 Dilution Water 1 1 1 1 1 1 1 1 

6.25 1 0.8 1 0.8 1 1 1 1 

12.5 1 1 1 1 1 1 1 1 

25 1 1 1 1 1 1 0.8 1 

50 1 1 1 1 1 0.8 1 1 

100 1 1 1 1 1 0.8 0.8 1 

Mean Dry Biomass-mg Detail 

Cone-% Control Type Rep 1 Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Reps 
0 Dilution Water 0.294 0.23 0.336 0.278 0.284 0.274 0.314 0.44 
6.25 0.338 0.232 0.268 0.264 0.284 0.336 0.33 0.234 

12.5 0.278 0.372 0.34 0.388 0.322 0.32 0.308 0.276 

25 0.372 0.338 0.358 0.336 0.364 0.344 0.242 0.384 

50 0.318 0.378 0.536 0.292 0.42 0.284 0.336 0.444 

100 0.294 0.316 0.296 0.322 0.29 0.272 0.296 0.314 

000-089-163-2 CETIS™ v1 .6.3revG Analyst: ~ QA: le) 
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Client: 

Sample ID: 
Test No: '/} - 10. 
Nautilus Check-In #: __,Q..._,j;'----_,_,fl_S __ 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature (0C) 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature {°C) 

12.6 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature (0 C) 

V3 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature {°C) 

50 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature (0 C) 

/OV 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature (0 C) 
Tech Initials: 

Dilution Water Batch#: .AW o:;l3 

Seven Day Chronic Saltwater Bioassay 

Start Date & Time: _J...,b ..... 1~'5"....,./4_·~~--~'5~®~----
Stop Date & Time: ~ ~JlK 0:3~ 
Test species: ~AWl'UJ~;ir~ ~ 
Oi-t2~~ '1 

Comments: 

Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

QA Check: 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Client: 

Sample ID: 

Svit:11- H:0vkw: lsf0ttl,cl 

lklelf ¼t- , ,, D 414% 

pan wt. pan+ mysid # 
Cont. Rep. m m mysids 

10 1 ,O s--
3 2 ,O 

6 3 

25 4 

/7 5 

ZI 6 

J/5 7 
3ft; 8 

. t.-6 q 1 
I./: 2 

3 
4 
5 

12- 6 

!5 7 

<37 8 

-6 ~ 1 
3ct 2 
IL/ 3 
L{; 4 
fl 5 

2-t::J 6 
7 

31 8 
Tech Initials: 

Date/Time in: 4lJ:.~,o~ l ~ 12a Oven temp. (°C): Le f), :r 
Date/Time out: 1~~l~ ,Joo Oven temp. {°C): Ce tC 

Raw Data Sheet 
Mysid Weights 

Seven Day Chronic Bioassay 

Species: Americamysis bahia 

Test Number: Df?o4- 71> Z-3, 

avg. per mysid avg. per cone. 
(mg) 

QA Check: (..(.$ 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Client: 

Sample ID: 

Cone. or 
Cont. Rep. 

1 
2 

13 3 
/It; 4 
~ 5 

0 6 
7 7 

7 8 
1 
2 
3 
4 

J<g 5 
t.J~ 6 
Z(t) 7 
z. 8 

/tJO 

ZD 
2-2- 4 

'I 5 

'i 6 

35 7 

2-ct 8 
Tech Initials: 

Date/Time in: ':Jt2:)lel. 
Date/Time out: ~ li 1:f~ 5'. 

pan+ mysid # 
m 

1 lcDQ Oven temp. (°C): li~,S. 
(LO.:) Oven temp. {°C): h l.,C 

Raw Data Sheet 
Mysid Weights 

Seven Day Chronic Bioassay 

Species: Americamysis bahia 

Test Number: CSD4-'TDZ6 

avg. per mysid avg. per cone. 
m 

QA Check: H.S 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Raw Data Sheet 
Mysid Shrimp 

(Americamysis bahia) 
Mysid Survival 

Client: Test Number: O't>of- nz;; 

Sample ID: 

Cont. Rep. 

1 5 
2 5 5 
3 5 5 
4 5 s 

n 5 5 s 
2-I 6 5 5 s 

7 5 5' 
8 5 s 
1 5 
2 5 
3 5 

6 4 5 
Z, 5 5 
I 6 5 

7 5 
8 5 

12-.6 1 5 
2 5 s-

14 3 5 s. s 
'11 4 5 5 s 5 ,, 5 5 5 s s 

6 5 5 5 ~ 

& 7 5 ,5 5 
3/ 8 5 

Technician Initials ,~s 

Feeding Times: 0 1 ~5 2 ~tS 31e.5__ 4..J.!is... 5.E&_ 6 /nS 
'3Pf-5Lfr:r I 45 \ 1Pov \ 53v i,oo \ S4S \ I, 6t> 

llP\5 
QA check I£.) 

Comments: 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Raw Data Sheet 
Mysid Shrimp 

(Americamysis bahia) 
Mysid Survival 

Client: Test Number: D~o4 -71>23 

Sample ID: 

Cone. or Cont. Rep. 
% 

1 
2 
3 5 

I 4 5 
5 5 
6 5 
7 5 

27 8 5 

l) 1 5 
2 5 
3 5 
4 5 

5 5 

6 5 
7 5 
8 5 

I 1 5 
2 5 

3 5 
4 5 
5 5 'j s 
6 5 5 
7 5 
8 5 

Technician Initials 

FeedingTimes: 0 __ 1 Fl5 2 815 3~4B.S._5 l4S 6 3eS 
11',15" 1545 l!.,t>p \S3t> lift, IS4S (t,oo 

QA check 

Comments: 
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AppendixD 

Atherinops affinis (Pacific Topsmelt) Chronic Test 

Statistical Summaries and Raw Bench Sheets 
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CETIS Summary Report 

Pacific Topsmelt 7-d Survival and Growth Test 

Test Run No: 15-3755-8493 Test Type: 

Start Date: 15 Apr-08 15:30 Protocol: 

Ending Date: 22 Apr-08 15:45 Species: 

Duration: 7d Oh Source: 

Sample No: 16-4889-0766 Code: 

Sample Date: 14 Apr-08 08:30 Material: 

Receive Date: 14 Apr-08 09:40 Source: 

Sample Age: 31h (9.5 °C) Station: 

Sample Renewals 

Renewal Sample Code Sample Date 

Growth-Survival (7d) 

EPN600/R-95/136 (1995) 

Atherinops affinis 

Aquatic Biosystems, CO 

08-115 

Oil Refinery Effluent 

Shell Seattle Terminal (WA0001791) 

Receive Date Renewal Date 

Report Date: 24 Apr-08 16:59 (p 1 of 2) 

04-0586-1731 /0804-T024 Link/Link Code: 

Nautilus Environmental WA 

Analyst: Mary Ann Rempel-Hester 

Diluent: Artificial Saltwater 

Brine: Crystal Sea Marine Mix 

Age: 10d 

Client: 

Project: 

Temp •c 
1 08-120 16 Apr-08 07:30 16 Apr-08 08:40 17 Apr-08 12:00 8 

2 08-124 18 Apr-08 08:45 18 Apr-08 11 :45 19 Apr-08 12:00 8.7 

Comparison Summary 

Analysis No Endpoint NOEL LOEL TOEL PMSD Method 

08-7055-8066 7d Survival Rate 100 > 100 N/A 8.2% Steel Many-One Rank Test 
07-2954-7394 Mean Dry Biomass-mg CX.0.t:6 50 100 70.7 13.0% Dunnett's Multiple Comparison Test 
17-1395-5656 cx_o.o\ 100 > 100 NIA 17.2% Dunnett's Multiple Comparison Test 

Point Estimate Summary 

Analysis No Endpoint Effect-% Cone-% 95% LCL 95% UCL Method 

09-1191-4273 Mean Dry Biomass-mg 25 > 100 N/A N/A Linear Interpolation (ICPIN) 
50 > 100 N/A N/A 

Test Acceptability 

Analysis No Endpoint Attribute Test Stat Acceptabilty Limits Overlap Decision 
08-7055-8066 7d Survival Rate Control Resp 1 0.8 - NL Yes Passes acceptability criteria 
07-2954-7394 Mean Dry Biomass-mg Control Resp 1.91 0.85 - NL Yes Passes acceptability criteria 
09-1191-4273 Mean Dry Biomass-mg Control Resp 1.91 0.85- NL Yes Passes acceptability criteria 
17-1395-5656 Mean Dry Biomass-mg Control Resp 1.91 0.85 - NL Yes Passes acceptability criteria 
08-7055-8066 7d Survival Rate PMSD 0.082 NL- 0.25 No Passes acceptability criteria 
07-2954-7394 Mean Dry Biomass-mg PMSD 0.13 NL- 0.5 No Passes acceptability criteria 
17-1395-5656 Mean Dry Biomass-mg PMSD 0.172 NL - 0.5 No Passes acceptability criteria 

7d Survival Rate Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 
0 Dilution Water 5 1 1 1 1 1 0 0 0.0% 0.0% 

6.25 5 1 1 1 1 1 0 0 0.0% 0.0% 

12.5 5 1 1 1 1 1 0 0 0.0% 0.0% 

25 5 1 1 1 1 1 0 0 0.0% 0.0% 

50 5 0.96 0.927 0.993 0.8 1 0.0163 0.0894 9.32% 4.0% 

100 5 1 1 1 1 1 0 0 0.0% 0.0% 

Mean Dry Biomass-mg Summary 

Cone-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% Diff% 

0 Dilution Water 5 1.91 1.87 1.94 1.79 2 0.0171 0.0936 4.91% 0.0% 

6.25 5 1.89 1.84 1.94 1.7 2.03 0.0254 0.139 7.36% 0.82% 

12.5 5 1.95 1.91 1.98 1.8 2.02 0.0171 0.0934 4.8% -1.99% 

25 5 1.85 1.79 1.9 1.73 2.08 0.025 0.137 7.42% 3.23% 

50 5 1.79 1.71 1.86 1.49 1.95 0.0373 0.204 11.4% 6.25% 

100 5 1.63 1.53 1.73 1.31 1.99 0.048 0.263 16.2% 14.7% 

000-089-163-2 CETIS m v1 .6.3revG Analyst: }!AA::: QA: 10 
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CETIS Summary Report 

Pacific Topsmelt 7-d Survival and Growth Test 

7d Survival Rate Detail 

Cone-% Control Type Rep 1 Rep2 
0 Dilution Water 1 1 

6.25 1 1 

12.5 1 1 

25 1 1 

50 1 1 

100 1 1 

Mean Dry Biomass-mg Detail 

Cone-% Control Type Rep 1 Rep2 
0 Dilution Water 2 1.83 

6.25 1.79 2.03 

12.5 1.97 2.02 

25 2.08 1.8 

50 1.9 1.95 

100 1.46 1.99 

000-089-163-2 

Rep3 
1 

1 

1 

1 

1 

1 

Rep3 
1.95 

1.7 

2.02 

1.85 

1.94 

1.73 

Rep4 Rep5 
1 1 

1 1 

1 1 

1 1 

0.8 1 

1 1 

Rep4 Rep5 
1.79 1.97 

2 1.93 

1.8 1.92 

1.73 1.78 

1.49 1.66 

1.31 1.65 

CETIS™ v1 .6.3revG 

Report Date: 

Link/Link Code: 

24 Apr-08 16:59 (p 2 of 2) 

04-0586-1731 /0804-T024 

Nautilus Environmental WA 

Analyst: fVAa.::: QA: !l) 
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Initial and Final Chemistries 

Client: 
Sample ID: 
Test No: 
Nautilus Check-In #: 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature (0 C) 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature (°C) 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature (0 C) 

pH 
DO (mg/I) 

Salinity (ppt) 
Temperature (0 C) 

50 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature (°C) 

Of) 
pH 

DO (mg/I) 
Salinity (ppt) 

Temperature (°C) 
Tech Initials: 

Dilution Water Batch #: M,v .. H~'Z-4 
Sample Description: 

Organism Source: ~~ 
Date Received: _.._,._51..-QB....._ _______ _ 
Date of Hatch: Oi{ _........,,...,_......._ _______ _ 

. ~ 
~ 0\6. \"\D"i" f)'->-\ \ ~ ,'f--c.\ \.,:)0-,\e..,<" ~ "<" 

Seven Day Chronic Saltwater Bioassay 

~s 
St,rt Dare & Timo, ~ 6B \ S-S 0 

Stop Date & Time: :~}<J~ . /61+ S 
Test species: .Afh · a.ffrats 
08'-./a~ 

Comments: 

Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

QA Check: 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy. E., Suite 2 
Tacoma, WA 98424 

Client Name: 

Sample ID: 

Uell--- l:krbw l9J@J 

W6T'f@-1- P4l1/0't 

Cont. Rep. 
6() 1 
'ti 2 5 ,, 3 5 

4 5 ,~ 5 5 

6 1 5 

23 2 5 

r1 3 5 
4 5 
5 5 
1 5 
2 5 
3 5 
4 5 
5 5 

25 z. 1 5 
0 2 5 

/0 3 5 
,q 4 5 
1'6 5 5 

5V IZ. 1 5 t;' 

"2-~ 2 5 ~ 5 
I 3 5 ~ 

I 4 5 s;-
{p 5 5 ~ 

1 ti 
2 ~ 
3 5' 

5" 

Tech Initials 

Raw Data Sheet 
Pacific Topsmelt 

(Atherinops a/finis) 
Larval Survival 

Test No.: {)!()J./-[P:vl: 

Feeding Times: 0 __ 11!d_2~3~4 7Y5 5 J'-IS6fi}5 
lt.tlS IS45 11.P&'V 15.3P 170(1 \545 7i;ifo 

Comments: ______________ QA Check 
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Nautilus Environmental 
Washington Laboratory 
5009 Pacific Hwy., E. Suite 2 
Tacoma, WA 98424 

Client: <vne,{I - lliwho:v:: {slwd 

Sample ID: WeTTe-s+-1 - 041 L/. o? 

oo 

Tech Initials: 
Date/Time in: 

Date/Time out: 1~la3 ,J. 

?t ,o44al 

Oven temp. (0 C): 610 
Oven temp. (0 C): ~ 

Fish Weights 
Seven Day Chronic Bioassay 

Species: A. a/finis 

TestNo: oKo4-Tu:J.lj 

QA check_..;..,l-e .... s .... • __ _ 

HI-SHELL001117



AppendixE 

Bioassay Testing Checklists 
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WET TESTING BIO ASSAY CHECKLIST 

MARINE ACUTE TOXICITY - 48-HOUR ST A TIC-RENEW AL TEST USING AMERICAMYSIS BAHIA 

Sample ID Number: Lve.4-Te,,S±: - ) - o!../ I Ll"D8" 
Project Name: S'i-ieJJJJ¥.J?'!-t /5~ ~ Wtt :t?6k 
EPA Test Method:~;!

1
~f?i~--+----

CHAIN-OF-CUSTODY 

Are all Chain-of-Custody (COC) forms included with the sample(s)? 

Correct number of water samples received? 

Is the COC form completely filled out, signed, and dated? 

Was the sample container temperature recorded and within the control limits (4°C)? 

TEST PROCEDURES 

Equipment was calibrated? 

Test salinity is set to project specific salinity? 

Water samples kept at 4°C? 

Testing initiated within 36 hours of sample collection? 

Mysids are 1-5 days old, within 24 hours of same age? 

Mysids acclimated to 25 ± 1 °C? 

Randomization sheets prepared? 

Control prepared? 

Dilution concentrations prepared to correct specifications? 

Test chambers randomized? 

pH, DO, salinity and temperature measured, recorded, and within acceptable 
parameters? 

Ten mysids added to test chamber? 

Environmental chamber at 25 ± 1 °C with 16 hours Iight/8 hours dark photoperiod? 

48-Hour Static-Renewal Test using Americamysis bahia Pagel 

Yes No Comment 

I 
,I 

I 
/ 

I 
✓ 

i/ 

v 
✓ 

/ 

v 

✓ 

v 
v 
✓ 

✓ 

V 

GEOENGINEER~ 

HI-SHELL001119



YES NO COMMENT 

DAILY MONITORING 

Test chambers rearranged according to concentration each day? ✓ 
pH, DO, salinity and temperature measured and within acceptable parameters? ✓ 
Mysids fed once daily ✓ 
Surviving mysids counted? 

✓ 
Tanks cleaned? ✓ 1:!1,i~d r~/1() tv.~fk,, 

w 
Effluent renewal at 24 hours? ✓ 
Test ended within 48 ± 2 hours of start time? ✓ 

DATA REVIEW 

Test acceptability criteria met? I 
• Mean control survival > 90% 

Records are complete with no missing data? ,✓ 

Comments: 

48-Hour Static-Renewal Test using Americamysis bahia Pagel GeoENGINEER~ 
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WET TESTING BIOASSA Y CHECKLIST 

MARINE ACUTE TOXICITY - 96-HOUR STATIC-RENEWAL TEST USING MEN/DIA BERYLLINA 

Date: l,j !tslo'F Sample ID Nu 
Project Name· ... 
EPA Test Method:~-~~821-~-0.~-0~_2'\ Personnel: /nJ,'rQ.,L~,rlizq(J_ .¼r11l 'fl,rf1.l,{lit'P.<r::"Ar:_~d 

Laboratory: No.I.A.+~ ll.L.S. E V\1/". n,nrn.e"\-b..\ 
~l 

~ e11 Aa.t1 MU?,i,u fl .LA -kr:J'a~ 
CHAIN-OF-CUSTODY ✓ Yes No Comment 

Are all Chain-of-Custody (COC) forms included with the sample(s)? ✓ 
Correct number of water samples received? ✓ 
Is the COC form completely filled out, signed, and dated? ✓ 
Was the sample container temperature recorded and within the control limits (4°C)? ✓ 

TEST PROCEDURES 

Equipment was calibrated? / 
Test salinity is set to project specific salinity? 

✓ 
Water samples kept at 4°C? ✓ 
Testing initiated within 36 hours of sample collection? ✓ 
Fish are 9-14 days old, within 24 hours of same age? ✓ 
Fish acclimated to 25 ± 1 °C? v 3j, 

J,o!:\"c. 
Randomization sheets prepared? ✓ 
Control prepared? ✓ 
Dilution concentrations prepared to correct specifications? 

✓ 

Test chambers randomized? 
✓ 

pH, DO, salinity and temperature measured, recorded, and within acceptable 
✓ parameters? 

Ten fish added to test chamber? v 
Environmental chamber at 25 ± 1 °C with 16 hours light/8 hours dark photoperiod? ~ ✓ .If< .;}.otJ 0 c... 

96-Hour Static-Renewal Test using Menidia beryl/ina Page 1 GEoENGINEER~ 
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YES NO COMMENT 

DAILY MONITORING 

Fed animals once prior to 48 hour renewal? ✓ 
Test chambers rearranged according to concentration each day? v 
pH, DO, salinity and temperature measured and within acceptable parameters? r/ 
80% oftest solution renewed at 48 hours? ✓ 

Surviving fish counted? ✓ 
Tanks cleaned? ✓ 
Test ended within 96 ± 2 hours of start time? v 
DATA REVIEW 

Test acceptability criteria met? / • Mean control survival> 90% 
Records are complete with no missing data? / 

Comments: 

96-Hour Static-Renewal Test using Menidia beryl/ina Page 2 GeoENGINEER~ 
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WET TESTING BIOASSA Y CHECKLIST 

MARINE CHRONIC TOXICITY - 7 DAY STA TIC-RENEWAL TEST WITH AMERICAMYSIS BAHIA 

EPA Test Method:_E~l-R-02-014, method IO~ 
(<.-1 '•o verifv) 

Personnel: M~d/J '/(.H.11td!tl I 11u_f'R .'f.utJ'C-. Jll~J-f'1/ '}tr. 

Li-:z. --r;i,it!. IM/iHIIJw~~lo. 6- ,,hid<',i,; ,I?(_,;-~~ 

CHAIN-OF-CUSTODY "'Yes No Comment 

Are all Chain-of-Custody (COC) forms included with the sample(s)? ✓ 

Correct number of water samples received? v 
Is the COC form completely filled out, signed, and dated? v 
Was the sample container temperature recorded and within the control limits (4°C)? ✓ 

TEST PROCEDURES 

Equipment was calibrated? ✓ 

Test salinity is 30 ± 2ppt? / 
Water samples kept at 4°C? 

✓ 

Testing initiated within 36 hours of sample collection? v 
Test animals are 7 days old, within 24 hours of same age? v 
Randomization sheets prepared? ✓ 

Control prepared? v 
Dilution concentrations prepared to correct specifications? v 
Test chambers randomized? ✓ 
pH, DO, salinity and temperature measured, recorded, and within acceptable 

✓ parameters? 

Mysids added to test chambers? 
✓ 

Environmental chamber set to 26°C with 16 hours Jight/8 hours dark photoperiod? ✓ 

7 Day Static-Renewal Test with Americamysis bahia Page I GeoENGINEER~ 

HI-SHELL001123



YES NO COMMENT 

DAILY MONITORING 

Test chambers rearranged according to concentration each day? ✓ 

pH, DO, salinity and temperature measured prior to water change and after water 
-✓ change during the 7 day period? Are the measurements within acceptable 

parameters? 
Tanks cleaned? 

✓ 
90% test solution renewals conducted? ✓ 
Surviving mysids counted daily? 

✓ 
Mysids fed twice a day on Days 1-6? 

✓ 

Mysids dried on Day 7? / 
Mysid weights measured? ✓ 

DATA REVIEW 

Test acceptability criteria met? ,( 
• Mean control survival 2: 80% 

• Average dry weight > 0.20 mg per surviving mysid in control 
Records are complete with no missing data? V 

Comments: 

7 Day Static-Renewal iest with Americamysis bahia Page 2 GEoENGINEER~ 
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WET TESTING BIOASSA Y CHECKLIST 

MARINE CHRONIC TOXICITY - 7 DAY STATIC-RENEWAL TEST WITH ATHERINOPS AF FINIS 

roJect ame: • """ 11 ,,_~ .,,. ..... .,.
6 .,IL.J.. ~t VVi .--, T. 

Date: l// I SI o<Y Lb-.-~N~~¼~.-,--E----a oratory: C>-l>= ' L.,.._, --;\'--,1 J' rD"-l"'t\..et-- u. 

EPA Test Method:~~!,:_:-6~-~ ~ ~=!~{ 136\ Personnel: li2.. 1,t,,,·,., &,~rc('./dr/St>IE t5--,e, oi ltfSP 
M t,v"1 A. ~ rill/ft'-t/t:/, Jlh✓(//lv,n '1.1,Vllul lb, I-

CHAIN-OF-CUSTODY Yes No comment 

Are all Chain-of-Custody (COC) forms included with the sample(s)? ✓ 

Correct number of water samples received? / 
Is the COC form completely filled out, signed, and dated? v 
Was the sample container temperature recorded and within the control limits (4°C)? ✓ 

TEST PROCEDURES 

Equipment was calibrated? ✓ 
Test salinity is 30 ± I ppt or 34 ± 2 ppt? ✓ 
Water samples kept at 4°C? 

✓ 

Testing initiated within 36 hours of sample collection? ✓ 
Test animals are 9-15 days old? ✓ 
Fish acclimated to 20 ± I °C? ✓ 
Randomization sheets prepared? ✓ 
Control prepared? ✓ 
Dilution concentrations prepared to correct specifications? v 
Test chambers randomized? ✓ 
pH, DO, salinity and temperature measured, recorded, and within acceptable ✓ 
parameters? 

Fish added to test chamber? ✓ 
Environmental chamber at 20 ± 1 °C with 16 hours light/8 hours dark photoperiod? ✓ 

7 Day Static-Renewal Test with Atherinops affinis Pagel GeoENGINEER~ 
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YES NO COMMENT 

DAILY MONITORING 

Test chambers rearranged according to concentration each day? ✓ 

pH, DO, salinity and temperature measured prior to water change and after water 
J change during the 7 day period? Are the measurements within acceptable 

parameters? 

Tanks cleaned? v 
~lo test solution renewals conducted? 

✓ ~-~ 

Surviving =/; counted daily? 
-rur ~"' ,e1\ ✓ 

~ fed twice a day on Days 1-6? ,. ·~ ✓ 

~ dried on Day 7? 
itt rtJ.t-{l,J(, S ✓ 
~~e~hts measured? 
'nrs. v-

DATA REVIEW 

Test acceptability criteria met? v • Mean control survival ~ 8~Q.Q,tf:>~ =uf:._1
L-.S 

• Average dry weight > ~-" .-~ er surviving · in control 

Records are complete with no missing dhta? 
I,.,--' 

Comments: 

7 Day Static-Renewal Test with Americamysis bahia Page 2 GEOENGINEER~ 

HI-SHELL001126



AppendixF 

Sample Check-In Sheet 
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Nautilus Environmental 
5009 Pacific Hwy East, Ste. 2 
Tacoma, WA 98424 

Sample Check-In Information 

Client; r £ ,S Env·.,-·on ro!U'd-oJ She.\\ t\-o.f'bo-r ISlo.n~Tests Performed: O\JlrC Ao.-L Yl'\b-a.~s:mple Description: 
~,, ., \ I I I 

Sample ID: \.\ti:Tl2-$.:T -\ - pl.f \l-\ DK Test ID No(s).: ________ _ 

Samp~ Co::::::::::!:1:hY/PK-~ £~~ 4/&1°" ;~ I I 
Sample Receipt Date & Time:.~/ f ~ /~K_ Q~ ~ ~ 0l_,t/D '6 fl:/2. . . 
Check-in Temperature (°C) 

Temperature OK? 

DO (mg/L) 

pH (units) 

Conductivity (1,1S/cm) 

Salinity (ppt) -
Tit. Vol/ Sam. Vol./ Alkalinity (mg/L)* r/J-, ...,-, -,.-5-,-;;..-~-+1-0.-.5-,-2-~-, 2-0-l~r-· .-lp-,-2-5-1'2--:4-tl 

Tit. Vol./ Sam. Vol./ Hardness (mg/L)*•. o.cJ I ~5 _ ~-~ ~ _ _ ~.t.E . - 6'£ . 
Total Chlorine (mg/L) 

Total Ammonia (mg/L) 

Technician Initials 

L. \,,. '(7 

.p 

l.0-D3 I 
<, l ,'17 I <..t.o 

y N 

I I -
I I 

• = mg/L as CaCOi, a= Measured for freshwater samples onlyNA = Not Applicable, 

NM = Not Measured 

Freshwater Tests: p 
BP 6 

Control/Dilution Water Source: test type:~8:2 (DMW) ~Other: ___ Alkalinity:~ 

Control/Dilution Water Source: test type:__ 8:2 (DMW) MHW Other: ___ Alkalinity: __ _ 

Additional Control? Y N = __________ _ 

Marine Tests: 

Control/Dilution Water Source: test type:~~ NAT SW 

Control/Dilution Water Source: test type:~~ NAT SW 

Alkalinity: __ _ 

6? 11-4-
Alkalinity:~ 

Alkalinity: _ia!:i 
Alkalinity: __ _ Additional Control? Y @ = ____ · _______ _ 

Sample Salted w/ artificial salt? @ N If yes, what ppt? ____ test type: __ _ 

Sample salted w/brine? Y ft) If yes, what ppt? ____ test type: __ _ 

6P 
Hardness:~ 

Hardness: ___ _ 

Hardness: ___ _ 

Salinity: (5~ ·1 
Salinity: /)8, L/ 
Salinity: __ _ 

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collectionUrn~. 0-12°C if effluent received within 

4 hours of collection time.~12d 0-6°C for all other samples. 

COC Complete? ~ 
1+2f 3~. 

FUtration? . :!...@. · 
Pore Size: __ _ 

Organisms or Debris 

Aeration? ~ 
Length of Time: 

Final DO: 

Final pH: 

HardnessAdjustment? _r.D!? 
If adjusted, please see worksheet 

for details. 

Sub-samples for additional chemistrY: 

QC Check: /,f_j 
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AppendixG 

Chain-of-Custody Forms 
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(j
_/.->CJ}'J A1,d:Hus 6.-tui'(OtU-tllKtAl 

' 

~ 

TESTING LOCATION (Please Circle) 

California 1:·i'i~iiflU:m\f ::.:iiI}.I.]}l:(:IBritish Columbia 
5550 Morehouse Drive, Suite 150 ... : .J1ijl.lii:tlt/j'@i.W:l;Mt/$lil\*-)t/,/ 8664 Commerce Court 
San Diego CA 92121 "aciim\i'Wik!iii~~:: :,:.:-;;:,·/:•:,,,.,.;,:,·,·:.:·::'.:'. Burnaby British Columbia Canada VSA 4N3 

:~~~~:~:

33 

~;,;::i:i~:ill);JJJiii:J:J:i:IJ;i'i::~Ili!:J:i:l!J ;;;;~~:~~=~ . /"\ 
Ill>\ 

Chain of Custody 

,) j. 
DateJ!J/!.f_Page_1_of_1 

Sample Collection By: ANAL VSES REQUIRED ]{ 

~~ ~~ I 
Company PES Environmental, Inc. Company PES Environmental, Inc. I 
Address 1215 Fourth Avenue, Suite 1350 Address 1215 Fourth Avenue, Suite 1350 /l/i 
City/state/Zip Seattle, WA 98161 City/state/Zip Seattle, WA 98161 :: ~j 
Contact Bill Haldeman Contact Bill Haldeman '?;<: :,,,,...,.,::,, 
Phone 206-529-3980, ext. 107 Phone 206-529-3980, ext. 107 [)jgJ 
Email l:lhaldeman@pesenv.com Email bhaldeman@pesenv.com /ill/: 

SAMPLE ID I DATE I TIME I MATRIX I CONTAINER I NO, OF I COMMENTS I :,.•:,:::;:;:;:;: 
lYPE CONTAINERS 

11~ ' 
Water Cubltalner I I •~I I I I I I I I I ~~!~ 

2~Tesr-_l-oc//~y JCILLt//oq og;Z> \J,- l( 
1 ~ I I I I I I I I I 

3 • V i: ::1 
41------+---+---------t---+----+--------t---------+----+----+--+--+--+---+--+--+--+--+;t!

1ll 
5 t---------+----+------t------11-----+-----+-------------+--+--+---+--+--+-__,;1---1--+----t---1+.:::'::' 
6 . 

,::: 
7 ( 

I::' 
8 
---------+----------11------1-----------+-------------+---t--t--+----t----t--t---+--t----11---I 

9 
---------+----------11------1-----------+-------------+---t--t--+----t----t--t---+--t----il---l 

10 ------------------------------------------------------------· .... t ;ijMi.f~~iiffrif ... PROJECT INFORMATION ~.a--~HN,8UISHED BY (CUENT) REUNQUISHED BY (COURIER) 

Client: PES Environmental 
! ii~iijij~ilflliijiW I~}~~: ~ltt~~-_.,, dCTime) 

(Signature) fnme) 

PONo.: I 828.001.04 •!E!l!l!II!! -·· J ;}/ /-, . i!J}k_ (Printed Name) (Dote) 

Sh~~ Delivered by PES ! lwi~t~~~j~~ - J 7. VI/a~ (Company) 

SPECIAL INSTRUCTIONS/COMMENTS: I RECEIVED BY (COURIER) : iiliii!Xiindiiirii'i~ > << 

:(Signature) CTime) 

(Prinbod Name) (Dote) 

(Company) - .~-- -

Additional costs may be required for sample disposal or storage. Payment net 30 unless otherwise contracted. 

HI-SHELL001130



( -\;: ,N Au tilus 6 KO lY'o,u•<M t;,,l 

Sample Collection By: 

Report to: 

Company 

Address 

City/state/Zip 

Contact 

Phone 

Email 

PES Environmental£ Inc. 

1215 Fourth Avenue£ Suite 1350 

Seattlet WA 98161 

Bill Haldeman 

2Q&-529-398Q1 ext. 107 

bhaldeman@pesenv.CPm 

TESTING LOCATION (Please Circle) 

California 
5550 Morehouse Drive, Suite 150 
San Diego, CA 92121 
Phone 858,587.7333 
Fax 858.587.3961 

~~~~~~ •• ~,~ffl, 

Chain of Custody 

Date. ____ Page_1_of_1_ 

ANALYSES REQUIRED 

Invoice To: 

Company PES Environmental, Inc. 

Address 1215 Fourth Avenue, Suite 1350 

City/State/Zip Seattle, WA 98161 

Contact Bill Haldeman 

Phone 206-529-3980, ext. 107 

Email bhaldeman@~nv.com 

SAMPLE ID TIME MATRIX CONTAINER I NO. OF 
TYPE CONTAINERS COMMENTS 

11\/JQ l--l~~r :i - Water Cubltalner 

2 :E+=t==t==t==t~==----+-+-t-t-+-t-+-+--+-~·'.•>:·:•:•:•:•:" 
5E====~==t=~==t=~t===t========+++t±±±±IfJ

1

::m:1 
6F====t==+=~==±==JE=±========+++t±±±IIEm:: :F=t==H=±=±3======+ttti±±±fBL/ 

1

:E=l=f=ti~E±=~=-=-~$Wit±i=fr=11 .... , ... · ..... ·.,. 1::::: 
(:: ; 

PROJECT INFORMATION 

Client: 

PONo.: 

Shipped 
Via: 

PES Environmental 

828.001.04 

Delivered by PES 

SPECIAL INSTRUCTIONS/COMMENTS: 

•·•••• ;;,H;i~G~;j.::: 
i~Blllli{ 
■;ij;i~~lil~ I i = 

REUNQUISHED BY (COURIER) 
(lime) (Signature) 

(Prinll!d Name) 

t{( ( 
(Company) 

RECEIVED BY (COURIER) 
!(Signature) (lime) K~#~@! 

Prinll!d Name) (Date) 

(Company) 

Additional costs may be required tor sample disposal or storage. Payment net 30 unless otherwise contracted. -:tJ: 05-120 

(lime) 

(Date) 

HI-SHELL001131



AiA-t[ liA.s 61-lvtY"ol-l-wtll-l-tAl 
0 CALIFORNIA ¼ASHINGTON 

5550 Morehouse Drive· Suite 150 _/\ ;~09 Pacilic H~hway East• Suite 2 
Son Diego, California 92121 Tacoma, Washington 98424 
Phone 858.587.7333 Phone 253. 922.4296 
Fox 858.587.396 l Fox 253. 922.5814 

Invoice to: ~ I 
Company :p¢S atJ /r O,"-~ 

0 BRITISH COLUMBIA 
8664 Commerce Court 
Burnaby British Columbia Canada VSA 4N7 
lmie 604.420.8773 
Fox 604.357.1361 Dote 

Chain of Custody 

I,{~ Poge_J__of L 
ANALYSES REQUIRED 

Address n .1~ . UiT~ l"?,s,.'1) Address __ ::;.,_~_..:,_""""-----'-------- :t' ~'--'--'- Zip 981 b ( City ________ State ___ Zip __ _ 

Contact ________________ _ 

Phone/Email ______________ _ 

TIME MATRIX CONTAINER I NUMBER OF 
TYPE CONTAINERS 

COMMENTS 

vJ (.,u~ 

PROJECT INFORMATION RELINQUISHED BY (COURIER) 

€ r .... J lr ,;-,_ ~"~A (Signature) (Time) 

P.0.N◊. ri 3,.0u l, Ol( (Dale) 

sHIPPEoi~{ ~w~ bw pg 5 

A,1,l;i;nnnl rn<k mav be reauired for sample disposal or storage. Net 30 unless otherwise contracted. DISTRIBUTION: WHITE · Nautilus Environmental, COLOR • Originator 

HI-SHELL001132




